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wmm&m* i: > u > y $ tif=.m j $&z$Mmm i e>«i^ 

fyiH^fifg-^ £ MfStf £ (DW.3i'&mMJkz$>fJ yyyA^yx* mm~? 
&it:£'f£ • sf^yry^^yxMM^mzmL. 
mmm i ©^mm^shm^ 

BufHttxtt • f^yryA^y^mm^mzk y»«<**ifc£feM#;&tm£ 
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m&mi i] BtfSHE^ffi • >f* yry^^yxwrn^mz. 

[ft^i 3] mmm&®. • ?jyTyrt^y*mm^mz& vmmzft 

# W fc £ W £ f&f E# m 2 ft M # ^ © * ft © M <frtf 

\/ m^momijizm^^. mmmfrttrt^m\z&v &ffiMft&2ftfc.&icm^'\cD 
^ft^ft&mfrttvzmfcz^zmz&fflffl^mzMizm^zm&mi 5tH«® 
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mmmnm^it^yiSfrv-- hxvy^vyy-tz^mt. 

[0 0 0 1] 

-xy^ FMe), mm * ^ -mc & w s ^m^m& n&mm ic i» -t s . 

[0 0 0 2] 

ismh z ^&»ghz £T*<Dmm&*&'DWtmm£.mmm**&. 

^ -V * CD^igc fc^I-S- u frm%{'&<D IBS V * 7 Y # tf&g IC & 6 o 
[0 0 0 3] 

RF (Radio Frequency) ^£>A> FA°^ 7 -< Jl# 2 , ^10IF (Intermedia 
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te Frequency) 3 £#)<Z)^3|5#gfgf§ 3 4 , £1*3*4 £>ffi7J{C 

^*n*iSai8IRj5R^Bfe*CDfc«>©A> hVU7-f 5, 3£2<DIF (Intermed 
iate Frequency) fcft©^»$8IB# 6 &tmJM& 7 , fB#M& 6 <Z> ft # 

[0 0 0 4] 

^©-©-Jf <SlcWu 5/*-r ; ,Mcj££TA> Fa°^7 y ;t/# 2, 5, #lc 

, A> FA*7j 8<Z)#«^&3E3S , ts&M#S>S„ LfrU — jKic, RF 

• IFf(07tn^7>f;H©MM#tt?:tft^t53i:ttfflIt^5 o HP*> 

— JKJC, S/^"r-A#JC^«!S«#^«tt||3&*. tot, #^^2/X-r-A©'fi 
[0 0 0 5] 

-y * {c^smmtj^ tfimx s n « ^> x ^ a ic lijajg w mm ic & £ t v ^ -5 ra/s % 5§ 

^ot, I FMt&MHCtT^glU -iTtn^-f-f^^b 
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mm<DDC (Direct Current) J: -5#tt^-ffc SrHiK-eS S i: ■ifrjj^** 

[0 0 0 6] 

(/?) i FM»afcfeWS7ta^- 7 s -f s?*;i/3E8l ; 

©ffiit^^-^^^fWClAL, »SNR (Signal to Noise Ra 

tio ) &#'ft;3-£'&fcvO|Blffl#&<5. 
[0 0 0 7] 

titM?:l!v\ I FM?«A f S^fctt, IStJIWtcjHSS 

i&MM^f -A f <Z><fg-5ft;|HlB#JCA f ©I FJUffiAfiiHtUl^TIT 
, f#®SNRS:^bS*«IHC*5. ffil^tf, ^#f«atff8li^f* 

fiU <ott, #MWC*&U. <o = 2 w f ©Kfl&tf&S. 
[0 0 0 8] 

LPP l [{Aco*((<B e +Au»)r»«j)*B«>i((a, 1 .-^u)r** J JJ»c<tt( (De i]'A cas(.fa,t*aj}+&- eoai^ut-^ 

(1) 
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zz-v, timmmm. lpfi «, mmm^^^-r^mm. ak ^bk 

lt^z. wmz, z.&mmzmm'fzt-tbiz, ni g (a) ©.t^c, 
-a f (Dm-zz-tftm&tsnzttbcDAy FAxyjjitzmmmmi&^c) 

K/<^7-f &JE^«tCUfe«^tCtt. Ell 9 (b) ©J^SCM^Wf - A 
[0 0 0 9] 

r*i£j£J3B-r££#), RFff©f§!:-i, 4 * — V 

7>ftl3, *JSO^> K/U7^ 1 4, #H£®i&l 5, 19, i 
3I#§1 6, 17, 7r/2H*B#§l 8, 2 1, 2 2, 2 7, 2 8 

, 7tD^- t-V b^;i/l!M2 3, 2 4, I FM««0*«fWiE3SaS[exp(-jA 

cokT) zmn?z>mmmmmwzmm2 5, m^^2 9, 3o^e>*^sns. 
m#£S£mi^Mmt- &o hp*,, (1) tc#&*.T, jg*Ttc3vr<fc^&i££j8# 

[0 0 10] 

LPP l [{Acos(( We +Aw)f+a J lJ*Bc05((u )c -a ( ai)^^)* sink» c d]=^- sin(Ao>^« 4 >+f-sjn(Aoi«-^ 

(2) 

[001 1 ] 
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3] 



LPF 2 [l "f" cos(a n >r'« 4 >*- -|-eos<-a<D «>»(Ae»*] 

=(-A sin(«J*.IL sin(VW -A sin(jJ-£- sinftJ}=- £ sinUj) 



U ^<Df^-£:$(3.1) £(3.2) {C^^^f - A f <Dm^t>mAL. SNR& 
£Mb£-tir£„ ^©7tD»t'H (1) £ (2) ©T^n^tt^lel^ 

HT'te, 2 0-3 0 d BtfmRT*. ^©^ji^^^^ACD^^f^ (09 

PDCi/XfAtil 80~90dB) ic&3i<;&&£&^ 0 

-fim^^ ^ >r y r y a 9 y x <fc »; & >r ^ - ^ ^^ttn jws&ti&v^vora 
[0012] 

T\ i©^^-^ffl?MA5:l&<?WfeSo rtf>t§-£\ i(Z>HfVM Ffg-Sffc 
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[0 0 13] 
[0014] 

[0 0 15] 

^^H^^MJSR^tcBBfBStifcaSJt^^^^A&ra-^-- K7i7 

fcE^TSfTT gfcfcKlfcJ:, RF- I F^IC, #>>X-?A«7<M# 

IFfT't>7''J>yU v 5 ;i/#tCj: »J#««9B87-f 
;^$:Mt-6 3i:^ftjT'S5. RF - I F^IC J: I 

[0 0 16] 
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[0 0 17] 

T, 

U 

[0 0 18] 

fi^#^^tifei£xM#©vN-rn^-^^, ^fwi^s: injurs 

o 

[0019] 

snfc^% inner So 

[0 0 2 0] 
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[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3 ] 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 
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%mm^ t w.xm^ t <DW.m&mmjktf>f4 y y y n<? y * &»«-r* 
■ >f>{ yry^^y^mm^ms o 3 
m i (Dmmmmmmm^m 3 0 4tt 

[0 0 2 8] 

*$&w (i#an) fi^tt • ^ yyyA^y^mm^ms o 3 icas^ 

[0 0 2 9] 
[0 0 3 0] 

#3&9! (If M13) tt, itt&f£ • >f>f >T>^9:/*»«^©3 0 3lC«fc»J 
[0 0 3 1 ] 
[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 

#M (M18) tt, Sl©#«fWiE^tcJ:y3ESIStifcSll©*3llM 
[0 0 3 6] 

mmMfem^<DW.3:>ftMM • ffJyyyrt^yxtoft&tii-XAiZ^K^fr- 
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T, £©M*i&/u£/ifc#£i£l,3l< 3 £T*fi3£^##4t7ET*££ 0 BP'S, [tt3S 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

31*13 f - A f OMtftat^o^Srft/Mbl-S £ e» fc, ._LfBtf> 2 o(BflMR&aU5 
[0 0 4 0] 
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[0 0 4 1] 

^ b t^mm t&mmm zmn-t & z. n xm^^mm^^^^mm^^ (u^v 

[0 0 4 2] 

ltmsot<§„ commit. 4 ^-vmmmmjz^^mm^iz^'oxmm. 

•t&Z.£.tfX^Z> a L^U rfflf^ifMCIR (Carrier to Interferenc 
e Raito)= 6 0 d B (DM^tX :/ =y ^ > FT^Mfg-Sf^tt £ £ V* ^ #J 

>^^-f ^ >^*{Ci:oTtt, 

MMilLt, ADF(Ada P tiv 
e Digital Filter) &&fcffcJC«WfcfTJS:V\ A D F £ fWS®i^ £jgj£ 

i r = 6 o d B<D&?&gm&mm i x : b-y->'7v y>?z>{ ^ >^c#c#-t±T, 
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[0 0 4 3] 

zm i (ommmi 

[0 0 4 4] 

-i mmi^-*$:mmi$. 7>ft3i, rtn^s*s3 3, 3 4, ^ngtas^3 

2, 3 6. Jt/2#if 3 5, #§^3§3 7, {ggc&ig 7 -f ;i/ * 3 8 , 3 9, 4 5 

-4 8, 7tn^-f-f^'^;i/»4 0, 4i, tt^ttM^ • ^>f >7>^5 

>A«M4 2, «3gM«»IE#l»4 4, Zimtll!^4 9, 5 0, flH3*« 5 U M 
lfcfflm\Bl& 5 2 , fflijSB^5 3, 5 4 **&«j££*lS„ 
[0 0 4 5] 

[0 0 4 6] 

T>^3 ^HIS&3 2, 3 6, 7tn^»«f3 3 

, 34, w/2^ffi«3 5, »jg«3 7T?«^Stl*7^n^ia^!|l|^SB«l«» 

<£«5iia7-f 3 8, 3 9 iz£ >)-fsm®imftz&£2tif~mz, y 

-ray • 74 i?*Ji&&&4 o, 4 l ic«fc y-^Y s?*;W3#tcge&3ft5. 

n ^ • t-V s?#;i/3E&S&4 o, 4'i©ffi*tt, e^Mi-^>7>A7>x 

*l«£§4 2 }C±U7tn^^lMM5£ffi^^>7>A7>^ii?:^t 
fcfft, *HIM?at«3ESII»4 3, 4 4fcAij£;ft£ 0 
[0 0 4 7] 

»IMSMi^4 3, 4 4X11 I F M«£4jo^trlft IE3«£A;^ -fl- 
ic ^iPtfflli:i-£ 0 A*^#AtfiES«*«j5¥«f«rJC^StiTv>Sfe«>, v-r^x 

$t#§4 3 (C^M^tlfe<Si|)cilig7^;b^4 5, 4 6^e>ffi*3*l*. 
[0 0 4 8] 
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4 8^^mi;$ti^o 

[0 0 4 9] 

a* 4 7, 4 8#>£teMfeffi;fr£*ift^teTT*&£#\ ^Tffe^H^eL/ 
TV^fc-fg-^tfmifr 3*1-5. ^M4 9, 5 0, iU»»5 

4l&«;ft&ffl»<Dffi:ft#S/J>tCJfeSJ:3, f!lWiSa5 2tC«fc»JffiJ8Pf<5. 
[0 0 5 0] 

JlflsiftlCte, (B«iiift:7-r;i/*4 7, 4 8©aj*t yk,i (wk.i, wk,q 
) £yk,q (wk,i , wk,q ) H?Z>H, *P»#|5 lODffiijzk (wk,i , wk, 

q) &MT<D£z>lZWgM-&Z> a 
[0 0 5 1] 

zk (wk,i , wk,q ) Srft/MC'f'SlCli, wk,i , wk,q fCRff-Szk (wk, 

i , wk, q ) (Dmij^-m^tmL. z&m'b&zmm-tmxi:^. 

k,i , wk,q zk (wk,i , wk,q ) t*W©M^ 9 V Jl Srff H b 

, «/Jv|B#l*!IK:iRj;&*oTwk,i , wk,q £4> L^ttfr IT < Zl £ T*, « 

[0 0 5 2] 

[0 0 5 3] 
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[»5] 

(5.1) 
(5.2) 

[0 0 5 4] 

me] 

(6.1) 
(6.2) 

_tfacD5£tf> (6. 1) , (6. 2) \Z-&tfZ>n\^ ^y^V^ XA^ h 
miftZ>ftM<D&MX&& 0 BP13, WPHJi& 5 2 Xit, 5£ (5. 1) , (5. 2 

) , (6. i) , (6. 2) (Dm%*m^tfAjj2n&mzwi i )MLWiM-tz>. 

M?5 5, 5 6. i»j»5 7, 5 8. SU#« 5 9 , §SAA^6 0, 6 1, 
miJ^6 2, 6 3 j&*&#jS3ft.5. 
[0 0 5 5] 

/frit, "5 s -f S^^&^^IM&fCflnATN C O (Numerically Controlled Oscilla 

tor) t-r^t yz)\s7t/2W,mm-ftffi%.ibnx^z> a mm (a) ^©ifm 
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[0 0 5 6] 

mmizm-tmmmmmMm&te. am?6 4, 6 5. 7 6, 77, mn^6 

6 — 69, 78 — 81, 1, 8 1, *r 4 V % )V % / 2 7 2 , 8 3 

, NC0 7 3, 8 4, ffi^7 4, 7 5, 8 5, 8 6 e>«/#3*l<5. 
[0 0 5 7] 

£ ©ig^cilig^ -f )l>*mm&<Dm^(D SNR 5:S^{;t5 J: e> atx'S 
[0 0 5 8] 

m 2 vmmmi 

[0 0 5 9] 

IWUgBCatf^fS^te, 7>ft8 7, 7tn^iM8 8, 8 9, 
3 0, 9 1, tt/2#M9 0, 58ig#§9 2, {gigciiili^ Y 9 3 , 9 4, 9 
9, 10 0, 7tn^-f^i?^;i/^tl9 5, 9 6, fi^ttil'^>7> 

^5>^i««9 7, iiMtMH9 8, n^iai&i o3, 104, an»# 

10 5, M5f #§ 101, 102, jg^0M0S& 107, fiffi • jgffi • f§##t^HJ 
»106, ffiASf 1 0 8, 1 0 9 $:^UT^S. 
[0 0 6 0] 

iHiimc^-r^f§$&{c£^T, lesttiftii • ^-f >r>/^>^««*9 7 
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it, x±im^izMLxM<D i Fmmmz&^MffiWiEm&zfrvzfrtb. mmm 
m^M%$9 8fr<o&. f + a f (z>ffimmf&$>t£ttt>\ K-^/oKfc^i^ 

A*i-^o 3 3-r\ fiffi • mm - m^Mfemmi o 6tn <£«j®ia:7-r;i/# 9 
9, i o ofr^mtiznfrffiMMmm^mzmmznxgfrm^&mm^&ffim 

[0 0 6 1 ] 

fi«5iift7-r^* 9 9, loofflw^^, • ^ipg • m-%m&m9& i 

0 6 J:»Jffl;fr3*lfcU:/y:frfe^&«3M&l Ol, 1 0 2 tcj: 'JiltSI Z.X 

, f - a f ©aajEK^A^^^^srffi^-rs. tut, issmss^ ■ ^-y 

>7>A5>Xi«S9 7^±Tf$Si:, i&WMi&y J JV & 9 9, 1 0 0^ 

e> f - a f ffi# <**i So i©m^^*/htc«ss«fce>flHii»^« 

1 0 7|Cj;ot, • ^>r>A5>^ifai9 7®MI:mt§ 
. BP'S, ^SJ|[Slg& 1 0 3 , 1 0 4, iB##l 0 5tC <fc y#^snfe«*?R9^*£fj 
*?:zk ilLt, ^ (5. 1)~(6. 2) ©Il^MUSS 1 0 7 tcio tff 
O Z£T°Z<DmfflZmmX°£Z> a BP "5, ^ (4) ©yk.i (wk,i , wk,q ) £ 
yk,q (wk.i , wk.q ) &05 0 1, 10 2 (DBitf £. 

(5. 1) - (6. 2) ©StUtfcfr^. 
[0 0 6 2] 

aeii, *mi<Dm2.<Dmmm<nm& ■ mm • ^«isia»©««s:^r. 

BIlC^"t-ffi*B • jgfg • m-%m%.m& 10 6H:, MM^^t It B P S K (Binary 
Phase Shift Keying) Lfei^©Mt'fe5 0 * fc, WBlTftt, -ttl 

atrf^iiM^u, ±xmmmxmmi^x\^. bp-s, A^f&#sk S k = y 

k,i (wk,i , wk,q ) + j yk.q (wk,i , wk.q ) £^JH£4"l£ 0 -fBL, j 
^Wi^^L. yk,i (wk,i , wk,q ) £yk,q (wk,i , wk,q ) It, IH 5 
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[0 0 6 3] 

iBfEHc^ci-mB • mm • m^mmm® loea, A^ar? no, ftinsisi 

111, 113, 123, 128, 12, 115, *;*J^MI£t§l 

1 9, mmmmmi 25, ^ ru zmij*i-&m&i 1 3, mm r- 1 j 

A"* SETHI 1 6,. tg|||»<Z)«5*fffi©2^l«:aiJ¥"tSlHfB&l 17, 118, AiJ 

20, HK^ft^&^Ucrs^ftmffSli 2 4, -;i&3il»-*sts» 

12 7, l-y->y;i/51M®l^l 2 6, ffiijjg^- 1 2 9 #e>#J*3*l&. 
[0 0 6 4] 

^(Z)^^tt, B P S K^iifg#®iiM^#T'$>^tlI!^ 1 1 3 CDm^J r U , & 

£v^±, ms^i 1 6©m* r-u izm^omm&mmmitmmmM-^i 1 1, 

1 1 4tC«fc*J«3R^»i-Sri:^ A#f§#©«!lM£2«^££1±£ 0 A 
ijff-^ 2oCD«!f^ffi£:CDM&, #*«iM3l##l 1 2, 1 1 5T?#f»"rs„ 
£©ffl:fc(Z>ilfc*HB<Z>2^ BP13, «;&«:«.*IS&1 17, 11 8T'iS{;Ill 
, ^<n&±*&M-tZ> a MP*., ilil 1 9 (C J: U 1 1 8 0^^60511 

1 7 v>&±i£ffi.%tz>. fit, ^c£m^f§^tf>?r5§-£*fcmb, ^ *uci&r ri 

[0 0 6 5] 

r ©IS t fclif f i: A*f f ©lilSi & l 2 3tliu m 

»S»jSl2 4ICAAt*. 1 2 4 , tft^Jn»»12 5, lit>^> 

m^atiLttzmmzMfeLT. mmmnmi 1 1, 1 i4ic#*m#^3 0 
lei*;, am#©i/^u^?:^i 2 9^e>flj*"rs. 

[0 0 6 6] 

^HJfi^Tfti, ltt3SmiRl»|^#|(CJ; »j RF (Radio Requency) ^<Dff # 
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F (Intermediate Freequency) te-^tClESIU 

[0 0 6 7] 
[0 0 6 8] 

HHtCaVtg'fgfcH:* A*^2 0 1, ^HgHfS&2 0 2, 2 0 3, 2 0 7, T 
n ^ffcJH* 2 0 4 , 2 0 5, 7r/2#*g#§3 5, 2 0 8 , BPF (A> 

F/U7^*) 2 0 9, 2 1 0, rtn^-f^^i^M2 1 U 212 
, ftMfiM2 2 0, S*M»^M2 3 0, WciliM^ 2 1 5, 
2 16, Qft*;i/Mf2 17, Iflr*^fl}*«-f2 1 8, X^-^m#l 
2 4 0, ^t?ja/S«!lfflHa8&2 5 0 J:»J#fRStiSo 
[0 0 6 9] 

mmiz^k-t^mmit. 201, ^ebi 202, 203, 207, y 

tn^»«|2 0 4, 2 0 5, ff/2#ffi#3 5, 2§J6^ 2 0 8 , BPF (A> 
KVn°X7^;1/#) 2 0 9, 2 1 0, r+U >f • t4 V 9 1 1 . 212 

UI^^U I Ff^iCf It, £3c»|g*g«»2 2 0t»I 

^i:Q^-v*;bM-&©S^b • 5flJ»fflfflr&*rv^ &;gM*zg&£&*g 2 3 otsi 

«t««3Bi!isfft>fc«, i&mmm-7 r j jis $ 2 1 5, 2i6^itfif^5: 
2 o-eiasSfl: • *U»fWfflr£ff5££-e, <£^ai^^^ 2 1 5, 2i6ic^-£ 

[0 0 7 0] 

£gHt*S«## 2 2 0 IfY^;i/A^2 2 1, Qf^^;i/AM?2 2 2 
» ^#M»2 23, 224, 2 25, tUM^ 2 2 6, I ^■V*^/ffl*fig^-2 2 7, 
Q^-V*;bffi**^-2 2 8^e>*^t3*lS. 
[0 0 7 1 ] 
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£U, 09 ic^-rx^-lftifjstt, Ift^;i/AM^2 4 l, Q*--v*;i/A:fc 

«f24 2, ZimHI^2 4 3. 2 4 4, inff* 2 4 5 , X7~Wf 2 5 1^ 
[0 0 7 2] 

mi o (c^fx^ i^-v*;i/A*as^-2 4 l, Q^-v*;i/A;« 

?2 4 2, W2 4 6, 2 4 8, #tlJ¥# 2 4 7 , 2 4 9, l7~ffiM?2 5 

2, 2 5 3 ^e>*fifcS*iS. |WfEBc^t-x57-#?ffl#§te, K#tc£& 

[0 0 7 3] 
[0 0 7 4] 

[0 0 7 5] 

EI8(C^-r^l^iaS&2 0 2, 2 0 3, 7tn^IH2 0 4, 2 0 5, ?r / 2 
Yk = [yl (k) , yQ (k) ] T 
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(k) ^yQ (k) mmm&&nm%£irv*ji£.Q*v*)],m^zj!kL 

[0 0 7 6] 
C»7] 



y, Ck) 
y« Ck)J 



= X A 



gi cos (C-l) - 2 fff ,,kT + *+a h ■») 
gc sin (C-l) - 2 *f ,,kT+a k )J 



G Z Fi X fc «-> 



(7. 1) 



G = 



"g i cosC0) -gi sinC0) 

0 g Q 



cosC »2 nl kT 

sinC C-1)' - ' 2 nf ,p kT 



-sin( C-l) <-> 2 jt f .rkT 
cosC C-l) «•» 2p*f ,,kT 



Ca) — 



"I T 



X i 



Ck) 



Ck) 



= A 



cosCa b ) 
L sinCa* «■» )J 



±SB©5£(7.1) K;J3tt£A (m) £ak (m) m=0,l ft, ^^^Wt^ 

j/^jk^jb&^utv^*,, gi (m) i: S Q (m) =o, i«, m.^mmm 



[0 0 7 7] 



2 4 
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M2 3 oxmmm&mzn. £^ic, i&mm^y^jv^ 2 1 5, 2i6*m. 

i®i-£„ fit, {S^iM^ 2 1 5, 2 1 6©m^liJ^T«) J: e>{C^$tl 

[0 0 7 8] 
[2£8] 



Z k = [z, 00 zo 00] =LPF [ F. "» W fc Y„] 



= LPF 



Fk W k G S F k (-> X. <■» 



(8. 1) 



[0 0 7 9] 
[«9] 



w„ = 



w, (k) 
0 



w. (k) 
w, (k) 



(8.2) 



5£(8.1)llc£^T, LPF [•] it. K-j.A> KW©-©"^ Sffifflf'S 

^ot, CM A (Constant Modulus Algorithm: J. R.Treichler and B.G.Agee,"A 
New Approach to Multipath Correction of Constant Modulus Signals," IEEE 
Trans. Acoust., Speech, Signal Processing, vol . ASSP-31 ,No.2, pp. 459-472, 

1983) x*m\,^tiz^m&mm<Dm^t<DMmtfmmT*g2> 0 hp*,, 

£ k = |ek | q = |a p -|Zk | p | q -^minimize (9) 
-fcSB®5£ (9) it. fS«Hl/^S:^LTfe»J, P £ q it. CM A<Z)fg$C?:^ 
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[0 0 8 0] 



mi 0] 



w , (k)=w , (k)+ n I e* I ""'e I z k I ,_2 



Z* +Z k T 



.dv t 



i = l, 2. 3 



(10) 



_h3B0>5£(io)tca3^'rtt, Att, ^i^-f -xk^% nm%nz>, o< 
/*<i 0>j£8tT?£>s o ^:(io)<7)««^tt, ^;(8.i))©<g^ciiji§^-<;i/^cDSifS[ 

[0 0 8 1 ] 



:iTf, Zk (wi (k) + Aw) iSMkO&UffilEfT^JWk <Z> i#B 

2 15, 2 1 6(Z)m^J##Zk 5:fl*btV^ 0 
tot, _hfB<£>5£(8.l) ~^;(il)S:|fty>gL?SII)E1-*ri:tcJ:»;«ia«sWk £ 

mmm. -v-y-fvyrm $yym$a<Dttt&>iftiz* mft~*iffiT*&&£^?m& 

BIH=>> C I RtfW d B©Sil%"ett±SB©Hai5lxi*liKit"e 



[fill] 



= Z* (w k (k) h-Aw) - Z k (w, (k) +Aw) (ll) 



9 w, 



2 6 
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lilt-, mmm^m^i&j&i£%-7-v&z> 0 ®l^t. jRm«©^^?st«Ait( c 

I R: Carrier to Interference Ratio ) #t&^3 tl£f§-*7 Sr^X. li, ±iEtf>IH 
[0 0 8 2] 
[0 0 8 3] 

, mM«#tc*ff s^^as:«*tt (cir) ^m+dB©iiK'^ 

[0 0 8 4] 
[»12] 

Aw = Aw, — C12) 

E CZ T Z] 

*<Ai7S4xfe»-&lCttJR3ft*<31< «;S i £ JCi£ift#&H*T?&S. 
[0 0 8 5] 

frfj&CD:£(8.1) JC£tf£Wk G^^TCD^oJC 
[0 0 8 6] 
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[R13] 



fTW I ■ K J . J 

[0 0 8 7] 
[»14] 

W* G=c. (k) I+c, (k) I + c, (k) J + ci (k) J 03) 

cO (k) ~c3 (k) ii^*9JtT?, -e<0®Mlc#v^*?^J&J£TF0> 
[0 0 8 8] 



[»15] 




(14) 



[0 0 8 9] 



2 8 
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[»16] 

LPF CF k M> IF* ] =1, LPF [F„ n> IF„ "> ] =0 

(15. 1) 

LPF CF. m IF k ,0 » ] =0. LPF [F. «" IF, n> ] -T 

(15. 2) 

LPF CF. M> JFi "» ] =0, LPF CF k JF. " J ] =J 

(15. 8) 

LPF [ F it M> JF„ tB> ] =7, LPF [F» ,n 7F k in ] =0 

(15.4) 

_haa©(i5.i)~(i5.4)fc:a5v^, o&5uwfm. -£T<Dmmtf^v$>z>fi 

#I&^LTV*5. (15.1)~(15.4)(3DW&&JB^<&fc % (8.1) J£A T tf> <fc 5 *C # 
£#lx.£*l£o fiU Wk ^GO^i^CJ:'], c2 (k) =c3 (k) £&Z> 

[0 0 9 0] 



2 9 
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mi 7] 



r 9 c t 

L 5w, 



= E 



e * 



3Zi T aZu 

Z„ + Z* T 



3 w i 



9wi 



— a 



I d a Ck) a 5 (k) 1 



9 w 



5 wi 



(k) I X- 1 1 + 000 I X* I 2 ) 



da (k) 9 /S (k) 
— |X k I J + IX k "'I 1 



3 w, 



3 W ; 



+ 2 (X. r " ) T (X (k) I +t (k) J) X. (X, 



(0) y t 



3 X (k) 3 r (k) \ 
— I + X„ "> 



d w 



3 Wi 



+ CX k ) tx (k) I+r (k) J) X. CX„ «» ) T 



3 x (k) _ 3 r (k) \ 
I + J X k ,0, ) =0 



3Wi 



3 W i 



(16) 



fib, 5£(16)tc;fctt5 a (k) , 0 (k) , % (k) , r (k) &J^T©£e>tc 
[0 0 9 1 ] 

(17.1) 
(17.2) 



a (k) = (cO (k) ) 2 + (c2 (k) ) 2 



0 (k) = (cl (k) ) 2 + (c2 (k) ) 2 



X (k) =cO (k) cl (k) - (c2 (k) ) 



(17.3) 



3 0 
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r (k) =c0 (k) c2 (k) + cl (k) c2 (k) (17.4) 
£tc. | Z | 2 =Z T ZT*&£ 0 5£(16)tf)^ffi-£tt, 

[0 0 9 2] 

a - a (k) | Xk (0) I" 0 (k) | XK (1) | = 0 (18.1) 

z (k) = 0 (18.2) 
7 (k) = 0 (18.3) 
cO (k) =cl (k) =c2 (k) = 0 £.^o¥-H>teMtf&&-tZ>jiK 3*1 

tt, 2 i 5, 2 1 6#fat>ffi;frL&v^-£ic*s^"f So tot 

, ZftMlt. m*mzffi%^Z> a *>o—D(DM\*. c2 (k) =0, cO (k) 
cl (k) =0-e&3 o ZCDMlt. 5£(18.1)fr£#;frS J: -5 Kl^gMft, &£V^± 

A tt^f g§ b T#sa8©» l:itfJT't & r i: £^ u T s . 

— Wk £G 5£(13)J:»J. cO (k) ~c2 (k) J^T©J: 

[0 0 9 3] 
CSt l 8] 

1 

c. (k) (w, (k) gt cosO) -fw» (k) g„ (19.1) 

2 

c, (k) — — (w, (k) g, cos(tf) -w s (k) g Q (19.2) 
2 

c, (k) —5— (-w, (k) g. cos(tf) + w. (k) g Q (19.3) 
2 
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t£oT, m*m»&»-e*>&ci (k) =c2 (k) =o(nm&. mmmiEfi 

[0 0 9 4] 
[»19] 



a 1 

w, (k) =± 



A g i cos (d) 



CZO. 1) 



<x tan ( 0 ) 

w 8 (k) =± — < 20 - 2 > 

A *. 



cr 1 

w, Ck) =± (20.8) 

A ,0> g« 



±fE©^(20.l)~(20.3)#mM©#{c&oT^£r 
[0 0 9 5] 
12 0] 

a 

W k G = ± I (21) 

A ,0J 

[0 0 9 6] 

18 "t"*- ^!®#5££LTte, QPSK, AWGN (Additive White G 

aussian Channel) &MV><5 0 £ »>X^©fe-ST? 
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sEMfcm V £ML<D&&<Dtt&t£18t&m 1 UZvk-t. fifHTIi, C N R = 7 d B 

M:LTv^^y;b=ry xa&, c i r = - 6 o d BTffcgcjeicJKjfc-r <fc ? izm 

, CIR#-10dBJ:y/hS<ftSi:, lE&ft&frfc&V^^lCfci:, fiUlffi 
*«"eSft<ft»J, CIR = -3 0dBtii^UW0. 5lC^jfi-T^ 0 
tfc*JcgU;3s#&SM-'5. d*UC;*fLT. iEMftSrff o fcT;nfU XAtt, CI 

R = 2 0 d B 6 0 d BtC^oTBS, 7 9 y h &f# tt&f$o 3 £ #fitfgT*£ -5 

c .t£oT, J£*T"Ct±» iE^b^^^T^^UXA^MVATift'ffiSr^SE-r-So 
[0 0 9 7] 

[0 0 9 8] 

^{Wo^W^itt^ttSMt^-rs^ffifeEa l 2 izBto HHttt, CIR 
= -5 0dB, C N R = 7 d B , 1 2 d B T', Sfg«M©lff^^nJB«l!ft*{C=fe 

io° ©asffi^^^s^T'CDflfttT&s. 6° nm$.T*(DmmiMW.i£'\iM 
„ c i r = - 5 o d B-e&sr nzw^-tzt., z.G>tt&&{t\*ffimzmmm&. 

[0 0 9 9] 
mz. B E R#ttlC-3VNT^0>gf -5 = 
[0 10 0] 

SM«(DRF^»CfeW*mi^SBtt?8t»©i[3Sffi^*«l 0° CIR = 

2 0 d B~ - 6 0 d BC^ftCfitf 5B E R#tt&01 3 IC^t. I^BlTJtt, 
Mffi!f©iiC3*IE9I»tta?SWefcS £ CIR=20dB~40d B £T*&JS 

^mm^m<Dmw3Uiz-mvx^^o ciR=-6 0dBtit ber=io~ 4 

/&T% 0. 5 d B^©#'£^b#Jt,^*l£ 0 ZKD'fittt, SGD (Stochastic Gra 
dient Decent) T^zTU XA-ett&iitC * y X-fr>f XA°^ * - 
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[0101] 

±m<Dmmmv «, mmi* > #vi/x ^ - * x*n e> 3 1 srt&n ^ l t v^ -5 &#> 

[0 10 2] 
[0 10 3] 

^ffr>^^-4 1 1, yy^i-mmm4 0 2, mmm^ 

A;M^4 0 3, 0 4 0 8, j|»«f4 0 5, 4 0 6, % / 2 &fg$ 

4 0 7, $/>-fe-9--rif 4 0 9, A> FAX^-f 4 10, 4 11, Ittx'fS^M 

ii^t#§4 i 2, ^M?sts:^^4 i 3, i&mmi&yjjim 1 4, 4 1 5, *a 
foT-t s?*;i/-7-r;i/#4 1 6, 4 1 7, £fjfe#tfj:fta8^4 1 8, 41 9, 

2 »J&ffl»H»4 2 1 3*1.5. 
[0104] 

isiigic^t-#^-ei±, mj&? : 4i?*fl/y'(}i>#4 1 6, 41 7 £-e&:£T^->r 
h7?-^>^;i/U, tS«h>>JtOi/«:tt§ilu tli^a}*»4 1 8, 

4 1 9^P,ffi^tSMt^;oTV^§ 0 
[0 10 5] 

*>y;i/$tifci^i:^ii:©ii&i7-^ffi^4 2 otc«fc»;tfcffi 

U £*l&38jS1W»En&4 2 lfCffi^f &j£ftfttr|II%4 2 IT'tt, fi£ttf& 
HM«#|4 1 2 &fWfflrf*j£ttT?fc<, jij^T-V ^4f^7-f ;i/^4 16, 4 17 

[0 10 6] 

mi 5li, *»^<Z)^4<Z)^J60!f(Z)»jc5-7 s ^ s?^r;i/7-f ^^©fgfiJE&^'r. 



miiE# 2001-3074007 



#2001—059288 



[0107] 

llsIHtC^ir-jijST^ V 9 ft 7 4 Jl* 4 1 6, 4 17|i, fg-^AiJ^ 4 2 4 , 

mmm** 2 5-4 2 7, 3 2-4 3 5, *»»©-*©A*T-festf- 

»Ai7Sg J f : 4 2 8-431, j6D»»4 3 6, 3 7^e,»|RStlS. 

[0 10 8] 

IK1 5 {C^LfcaW&T^ V*ns?J >V# 4 1 6, 4 1 7S:3iMLfcS^, 3SIJE&: 
{H&UIU&4 2 It'll ja/S-r-f S?#;b:7<<;i/#4 1 6, 4 1 7 <Z>ife$m» (*y 
^tHBt) &Hk = [hk.O , hk,l , - , hk,L-l ] T h t6 £ J^T<Z><fc 5 &0J 

[0109] 

Hk =Hk-l + #h I ek | q " 2 e k | vk | p ~ 2 vk • Uk (22) 
<BU Uk = [zk , zk,l , zk-L+1 ] T It, ig^cilii 7 -< JV # 4 1 4 

vk lijgj&f^ V9)\/4 1 6, 4 1 7©ffl^J-e&y, Ell 5 1C^"T$ 

[0 1 10] 

vk =Hk H Uk (23) 

[0111] 

wi (k)=wi (k)+/i|ek| q_2 ek|vk| p " 2 Aivk (24) 
Ai vk =vk (wi (k) + Aw) -vk (wi (k) ) (25) 

[0 112] 

At = At h Aw m (26) 

[0113] 
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a 2 Aw 
E [Y H Y] 



(27) 



£Efl6(C^f 0 mWt. AWGNf^^Jl/|Cfe^5CIR = -6 0dB{CS^ 
H#JC, C N R = 6 d B, 1 2 d B T?ffl'MlZ.l£> sEmitTfl/^V 

^Afelfflbt^s. HBIK:ttlt«©fc«)S/>3K;na|}|i-9->^©«-&tc 

ft < ft 4x tc B m # '(4 4x * r £: # t> -5 . 
[0114] 

01 6 &C£tt£M^1? nJCfctfSCN R*fB E R#'[£S:Ei 1 7 fC^I", 

is& Brett, cNRt^>^u >^&*BJ^<z>^*-#teEii 6 nmmcD&cD* 

[0 115] 

^fi^tt e> ti s £ v n e> # *> s . _bf a <z>H 3 © * t? © 7 ;ht y x 

Att^iiff#tt, *a^©^I»«^7-fev ^fltfB&^tCWOT 



3 6 
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[0 116] 
[0 117] 

[#§0J?©3^H] 

fgfc&£ 0 tot, #8lJfe-9— HI0«*, IiIfflM^T9^V> 
[0 118] 

[0119] 
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m L < ft _h £ a s z. t ifi ^ e D 

[mi] 

[02] 
[0 3] 
[04] 
[H5] 

[06] 

[07] 
[08] 
[09] 

3 ©Hftffl©X7-t{i}^©i^J (-£©1) 
[01 o] 

*ISW©»3©m6«OX9-tftffl»<3D*^ (-€-©2) ^ifeS. 
[011] 

[012] 
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[013] 
[014] 
[015] 
[016] 

^mom* <Dmmmw>7v >**mmc#f-r£ b e R#'ft&^0-e&£ 

[01 7] 

*mm<Dm4 ®^li©CN R &C3tf"t"-5 B E R#fi$:^t0T'^S. 
[018] 

^©M^ {C i3 V Z> gfi©«iMT' & § o 
[019] 

[020] 

[^#<Z)I&0£] 

3 2, 3 6 #H£HIj& 

3 3, 3 4 y±u yniiStl 

35 7z/2®mm 

3 7 

38, 39, 45 — 48 J )l$ (LPF) 

40, 4i 'T-t-ny • 7 s -r 

4 2 ttx'Sm^ • $*>f >t>/^>*»«# 

4 4 tt^M8£&£g|*g 

49, so r.mm& 

5 1 #D|fL#g 
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5 2 mj&Mmm& 

5 3, 5 4 ffl^jjg^ 

5 5, 5 6 

5 7,5 8 mWft 

5 9 SDKC» 

6 0, 6 1 flMRAASS^ 

6 2, 6 3 ffi;fr$fr?- 

64, 65, 76, 77 XilWi* 
66~6 9,.7 8~81 

7 1,81 % JM* 

7 2, 8 3 7r /2#*gff 

7 3, 8 4 N CO 

74, 75, 85, 86 ftM* 

8 8, 8 9 Ttnyil^ 

9 0 

9 1 MiSI 

9 2 5§SI!§ 

93, 94, 99, 100 «ciii&:7 ;i/ # 

95, 9 6 y-rn^f ■ vz^mn^ 

9 7 w.3i'ftmm • y>f>7>^7>x»«a 

9 8 mmmmmwzm^ 

10 1, 10 2 M3T#§ 

103, 104 -mm& 

1 0 5 
10 7 

i o 6 &m ■ mm - m^mfem® 

107 mi&fflmm& 

1 0 8, 1 0 9 ffi;frSg^ 

4 0 



(LPF) 
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1 1 0 Kil^ 

111, 113, 123, 128 

112, 115 mmmm^ 

l l 9 *#^J*3M& 

113 ^» ri j zitiij-tzmm 

116 ^» r- i j ^mtit^m^ 

117, 118 «3S«©*fi*f<i<0 2^S:?R3¥-r-SIiI» 

124 m&w&x zmntzmm 

1 2 5 &mm&& 

126 -9->^fsr3gj^iagi 

1 2 7 &Ifc«U -2 $:mm-t-5ia^ 

1 2 9 ffiijSg^- 

13 0 #0£EI& 

2 0 1 Alfrag^ 

202, 203, 207 #H£05& 

204, 205 n-a^fmn^ 

2 0 6 7c/2mm%§ 

2 0 8 #§!g3g 

2 0 9, 2 1 0 /1> J]/# (BPF) 

211, 212 7tny-f^i;^;i/M 

2 15, 216 i&mMj&7J (LPF) 

2 17 Q^**;i/ffi;&Sfr?- 

2 18 I 

2 2 0 S^^lffiii 

2 2 1 I ^^^;i/A^J^^ 

2 2 2 Q^^/bA^SB- 

223, 224, 225 

2 2 6 #03lt§ 

227 i?--**;t/ffi#3B^ 

4 1 
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2 2 8 Q Jim 

230 mmmmmmm^ 

2 4 0 

2 4 1 I rvXJiAjj&f- 

2 4 2 Q^-V*;i/A*SB^F 
2 4 3,2 4 4 -^EK 

2 4 5 fln#» 

, 2 4 6, 2 4 8 mm^ 

2 4 7, 2 4 9 

2 5 0 jg^M^nai^ 

2 5 1 X^-ffi;M^- 

2 5 2, 2 5 3 X^-ffl^Sfrf- 

3 0 1 ^<f^m 

302 mmm&Wi^m 

303 E^ffi^n • >?4 yryA^y^mm^m. 
3 0 4 «aHM»»^ift#® 

3 0 5 as2<z» 
401 ^ftr 

4 0 2 r^^/as* 

4 0 3 alf9M#A;M^ 

4 0 4, 4 0 8 #ffi# 

4 0 5, 4 0 6 iJIHfl 

4 0 7 x/2®m%k 

409 i/>-fe-y--r-tf 

4 10, 4 11 A> K7U7^;i/^ (B P F) 
4 l 2 E£4£SM»«3& 

4 1 3 mmmmmmm 

4 14, 415 i&mMM7J (LPF) 

4 16, 417 jg/&f-V Jl* (ADF) 

4 2 
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4 18, 419 Qimm-zmtiw* 

4 2 0 

4 2 i &i&fflmm& 

4 2 4 M#A*^ 

4 2 5 ~ 4 2 7 MMM^F 

4 3 2-4 3 5 

4 2 8-431 m«SS©-^©A*T?*S«»CA*jg^ 



4 3 6 



4 3 7 



4 3 
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[08] 



*%wom 3 axiifla>ift&ig£tti»afl|j*ia 



221 
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